HUMAN-COMPUTER 
INTERACTION 


A Journal of Theoretical, Empirical, and Methodological 
Issues of User Science and of System Design 


Volume 8 
1993 


LAWRENCE ERLBAUM ASSOCIATES, PUBLISHERS 
Hillsdale, New Jersey Hove, UK 


HUMAN-COMPUTER INTERACTION 


EDITOR: Thomas P. Moran, Xerox Palo Alto Research Center 


ADMINISTRATIVE EDITOR: Patricia Sheehan, Xerox Palo Alto Research Center 
PRODUCTION EDITOR: Brian S. Jenkins, Lawrence Erlbaum Associates, Inc. 


EDITORIAL BOARD: 


John Anderson icc bcc cc cetean esos oe cannes ate Carnegie Mellon University, Pittsburgh, PA 
Ruven Brooks: enenshen eps << Schlumberger Laboratory for Computer Science, Austin, TX 
JohngSeely, Brownirs: srt «te ose eee see Xerox Palo Alto Research Center, Palo Alto, CA 
StuarttKst Gard’ na. at cae meee Xerox Palo Alto Research Center, Palo Alto, CA 
JJobneis Carroll esse cer IBM T. J. Watson Research Center, Yorktown Heights, NY 
Bill Gurtisstecgr os. ctecckes ates eee Software Engineering Institute, CMU, Pittsburgh, PA 
johns D* Gould tees nee IBM T. J. Watson Research Center, Yorktown Heights, NY 
Donalds E.gKoanuth 5 ven esysc tener scence at eee cece Stanford University, Stanford, CA 
Roberti Es Kraut...cenccs saunas snswesten aa tniae seme areata testes Bellcore, Morristown, NJ 
Morten’ K ying Sisco steliels ee tats risteaite nsemine (one enone Aarhus University, Aarhus, Denmark 
Clayton, Lewiss.. saqtemenmens tacantew Re crecmene nc eeeannaee University of Colorado, Boulder, CO 
Mhomas We Malon€eneseseteraer Massachusetts Institute of Technology, Cambridge, MA 
Brad®A3 Myers .ccscc asm atesmgasnsceqsmiscaacen sys Carnegie Mellon University, Pittsburgh, PA 
Donald*A / Norman tan. -nnce neo ceeee coe ee University of Caltfornia, San Diego, CA 
Dan. Ry Olsenyn] rseeares eae sacaen nous eeeeee eoeeoe Brigham Young University, Provo, UT 
Gary Me Olson aa. asacasaus sco ances ees ceh nee SE University of Michigan, Ann Arbor, MI 
JudithiS> Olson erincenesse-es.ceagetesnee een aes University of Michigan, Ann Arbor, MI 
Richard tPew crac cmecsie cette ae oee Bolt, Beranek, & Newman, Inc., Cambridge, MA 
Peter: Gy. Polson siarua cca onan setasciea soeaecoee eee anes University of Colorado, Boulder, CO 
LJamesi hy Rhynemone nee eer IBM T. J. Watson Research Center, Yorktown Heights, NY 
Elhot:Soloway 2.. 2a-.0-caenasentenaecenernceo ree sae University of Michigan, Ann Arbor, MI 
Lucy suchman verses ter ene eee eee Xerox Palo Alto Research Center, Palo Alto, CA 
Janet He Walkeryeencmpen terest nce DEC Cambridge Research Lab, Cambridge, MA 
Terry, Winograd farcnascey cosas attanes Cac cuane eae Stanford University, Stanford, CA 
Richards Young yee eee ere eee MRC Applied Psychology Unit, Cambridge, UK 


Human-Computer Interaction is published quarterly by Lawrence Erlbaum Associates, 
Inc., 365 Broadway, Hillsdale, New Jersey 07642. 


Subscriptions (based on one volume per calendar year): Institutional, $165.00; 
Individual, $39.00. Subscriptions outside of the U.S.A. and Canada: Institutional, 
$190.00; Individual, $64.00. Claims for missing issues cannot be honored beyond 4 
months after mailing date. Duplicate copies cannot be sent to replace issues not 
delivered due to failure to notify publisher of change of address. 


Copyright © 1993, Lawrence Erlbaum Associates, Inc. No part of this publication may 
be used, in any form or by any means, without permission from the publisher. 


Permission to photocopy for internal use or the internal or personal use of specific 
clients is granted by Human-Computer Interaction for libraries and other users registered 
with the Copyright Clearance Center (CCC) Transactional Reporting Service, 
provided that the base fee of $4.00 per copy is paid directly to the CCC, 27 Congress 
Street, Salem, MA 01970. 0737-0024/93 $4.00. Special requests should be addressed 
to Permissions Department, Lawrence Erlbaum Associates, Inc., 365 Broadway, 
Hillsdale, NJ 07642. 


Printed in the U.S.A. ISSN 0737-0024 


HUMAN-COMPUTER INTERACTION 


A Journal of Theoretical, Empirical, and Methodological Issues of User Science and of System Design 


Contents of Volume 8 
Number 1 


An Empirical Evaluation of Some Articulatory and 

Cognitive Aspects of Marking Menus ...............cccseseseseeeeecsceeeeenees 1 
Gordon P. Kurtenbach, Abigail J. Sellen, and 
William A. S. Buxton 


Internalization and the Use Specificity of 
Device Knowledges. cc..cccscccss anes estineterassocs ea pesessaunaa st atedeanyarsssves 25 
Peter A. Bibby and Stephen J. Payne 


A Wizard of Oz Study of Advice Giving and Following.................. 57 
William C. Hill 

Number 2 

Understanding Calendar Use’ ccs madtiwacssses costes ovneudaet-eihetetatecdents 83 
Stephen J. Payne 

Alitomated ETOtocol Anal ys18 0.5 snos<cavacesessceuseineaat suannerseritecieeesrs 101 


John B. Smith, Dana Kay Smith, and 
Eileen Kupstas 


Text-Based On-Line Conferencing: A Conceptual and 

Empirical Analysis Using a Minimal Prototype ..................ceeeeee. 147 
John C. McCarthy, Victoria C. Miles, 
Andrew F. Monk, Michael D. Harrison, 
Alan J. Dix, and Peter C. Wright 


Predicting the Skilled Use of Hierarchical Menus 

With the Keystroke-Level Model................scecscccccssscecsccccescceses 185 
David M. Lane, H. Albert Napier, 
Richard R. Batsell, and John L. Naman 


4 7BSHT XL leek iE 


11/94 31249-200 


Ie 
SERVATION, INC 


CON: 


Number 3 


Animated Demonstrations for Learning Procedural 
Computer-Based Tasks ..........:.ssssesesescecesececscecererecesesenes 195 
Susan Palmiter and Jay Elkerton 


Who Controls the Technology in Group Support Systems? 
Determinants and Consequences ............cceeeeeeeeeeeeeeeeeeeeees 217 
Laurel C. Austin, Jeffrey K. Liker, and 
Poppy L. McLeod 


Project Ernestine: Validating a GOMS Analysis for 

Predicting and Explaining Real-World Task Performance ....237 
Wayne D. Gray, Bonnie E. John, and 
Michael E. Atwood 


Number 4 


Using ITS to Create an Insurance Industry Application: 

A Joint! Gase Study... cccscccesceewsnwadetnse eden aiias tae aatee naeane 311 
Stephen J. Bowes, Jacob P. Ukelson, 
John D. Gould, David Anderson, 
Matt Babecki, and Jerry Clifford 


Is It Easier to Hop or Walk? Development Issues in 
Interface: Design W..cevs<ssseassnnxeces-cssnnvaenccerets tex eeeeemeae dente 337 
Enk F. Strommen 


A Cognitive Model for Understanding 
Graphical Perception «5.000 .ccssscevsesesenasunessecoverpeuateersus teem 353 
Gerald Lee Lohse 


Conversations Over Video Conferences: 

An Evaluation of the Spoken Aspects of 

Video-Mediated Communication .................sceccsccesccccceces 389 
Brid O’Conaill, Steve Whittaker, and 
Syloia Wilbur 


Acknowledgment to Reviewers ............scecesseecsceeecececececees 429 


Author Index for Volume 8, 1993 ..............cccccsecceccssceecees 430 


Subscription Order Form| 


Please QO enter Q renew my subscription to 


HUMAN-COMPUTER 


INTERACTION 
Volume 9, 1994, Quarterly 
Subscription prices per volume: 


Individual: OU $39.00 (us/canada) O) $64.00 (An other Countries) 
Institution: © $180.00 (us/canada) C) $205.00 (au Other Countries) 


Subscriptions are entered on a calendar-year basis only and must be prepaid in US currency -- check, money 
order, or credit card. Institutional checks for individual orders will not be accepted. Offer expires 12/31/94. 


LC) Payment Enclosed 
Total Amount Enclosed $ 


L) Charge My Credit Card 
QO VISA QO MasterCard QO AMEX JO Discover 
Exp. Date \ 
Card Number 


Signature 


(Credit card orders cannot be processed without your signature.) 


Please print clearly to ensure proper delivery. 


Name 


Address 


City State Zip+4 


Prices are subject to change without notice. 


Lawrence Erlbaum Associates, Inc. 
Journal Subscription Department 

365 Broadway, Hillsdale, New Jersey 07642 
(201) 666-4110 FAX (201) 666-2394 


/___ THE PEOPLE’S RIGHT TO KNOW 
OO gece: Media, Democracy, and 


the Information Highway 
EDITED BY 
Frederick Williams and John V. Pavlik, 


Columbia Universiry 
A VoLUME IN THE LEA TeLECOMMUNICATIONS SERIES 


It is no longer a question of whether a vastly expanded “informa 
tion highway’ will be built in America. Telephone and cable 
companies have already inaugurated their plans, and government 
oo will most likely incorporate such plans into the economic 
develeoment noes of the late 1990s. The key questions remaining are: Who will pay for it? and 
Whom exactly will it serve? The People’s Right to Know suggests that serving the everyday 
citizen should be the main objective of any national initiatives in this area. It counsels that 
evolving electronic services are new communications media that should be deployed with a 
main focus on the public’s needs, interests, and desires. 


seeing by 
: Frederick Williams .. 
2 John V. Paviit 


if advance in n the nation’s public telephone network will make information services as easy to 
use as ordinary voice calls, or newspapers promise vast new electronic services awaiting their 
readers, more attention must also be devoted to the information needs and wants of everyday 
citizens. In our increasingly multicultural and technology-driven society, there are vast inequities 
across America’s socioeconomic classes regarding access to information critical to everday life. 

If an information highway is to be effective, we need to ensure that all Americans have access 
to it; its design must start with the everyday citizen. This powerful new medium at our disposal - 
must consider policy that includes attempts to close the information gap among our citizens: 
job, education, and health information services; legal information on such topics as immigration; 
and transactional serices that offer assistance on such routine but time-consuming tasks as 
renewing a driver's license or registering to vote. 


This important volume presents the pros and cons of a national service that will meet the 
information needs and wants of all people. In the preface, Everette E. Dennis, Executive 
Director of The Freedom Forum Media Studies Center, asks, “What will a true information high- 
way — where most citizens enjoy a wide range of information services on demand — do to local 
communities, government, and business entities, other units of society and democracy itself?” 


Media and telecommunications professionals, communication scholars, and policymakers, 
including two former chairmen of the Federal Communications Commission, provide insights 
and pointed commentary on the nature and shape of an information highway designed as a new 
public medium aimed at serving a wide range of public needs. Their work should improve our 
basis for deciding if there are means by which an enhanced public telecommunications network 
can benefit the everyday working American. 
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The Guide in the Machine 
Martin R. Katz 
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Discussing career decision making (CDM), career guidance, a computerized system of 
career guidance, and the interplay among them, this book describes the way people 
sort themselves, or are sorted, into educational and occupational options. The 
options represent the content of this book, and the sorting represents the process. 
The sequence of decisions may extend over a lifetime, but several crucial choice- 
points tend to occur at predictable stages in a career. Career guidance is a profes- 
sional intervention in CDM; “professional” implies that practitioners conform to a 
standard of ethics, knowledge, and competence beyond what may be offered by 
other intervenors. Guidance is partly an art, but it is also partly a science -- at least an 
Sees of science, based on a synthesis of logic and evidence derived from 
research. 


The computerized System of Interactive Guidance and Information (S\GI) is a 
designated guidance “treatment,” clearly defined and specified. It was developed 
according to an explicit model, derived from a particular rationale for guidance, using 
modern technology to amplify the practice of career guidance. The current version -- 
called SIGI PLUS ™ -- is being used at more than a thousand colleges and universi- 
ties, as well as secondary schools, libraries, corporations, community-based organiza- 
tions, and counseling agencies. 


These three interdependent topics are treated in a progression: from a theory of 
CDM to a rationale and a model for guidance to the design and development of a 
system. This book weaves together theory (principles, propositions, rationales, and 
models), research and development. The product of that development, SIGI, helps to 
define theory, to exemplify it, and to test it. 


Contents: Introduction. Part |: Career Decision Making. Components of Career Decision Making. 
Decisions About Work. Decisions About Occupations and Jobs. Decisions About Career Education 
and Training. Partll: 7he Needs for Guidance. General Recognition of Students’ Needs for Guidance. 
Specification of Individuals’ Needs for Career Guidance. Interaction Between Societal and Individual 
Needs. Specification of Colleges’ Needs. Specification of Corporate Needs. Specification of 
Developers’ Needs. Recapitulation of Needs and Purposes. Part Ill: Rationales and Models of Career 
Guidance. The Model for a Guidance System. Major Approaches to Guidance. Part IV: Focus on 
Functions of a Guidance System. The Domains of Self- Understanding. The Dimensions of Values. 
The Structure of Interests. Prediction in SIGI. Skills in SIGI PLUS. Occupational Information. A Strategy 
for Deciding. Decisions into Actions. Style and Design. Part V: The Evaluation ofa Guidance System. 
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Independent Evaluations. Part VI: Conclusion. Prospects. A Final Note. 
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The voices in this collection are primarily those of researchers and developers 
concerned with bringing knowledge of technological possibilities to bear on informed 
and effective system design. Their efforts are distinguished from many previous 
writings on system development by their central and abiding reliance on direct and 
continuous interaction with those who are the ultimate arbiters of system adequacy; 
namely, those who will use the technology in their everyday lives and work. A key 
issue throughout is the question of who does what to whom: whose interests are at 

‘ stake, who initiates action and for what reason, who defines the problem and who 
decides that there is one. 


The papers in this collection follow in the footsteps of a small but growing interna- 
tional community of scholars and practitioners of participatory systems design. Many 
of the original European perspectives are represented here as well as some new and 
distinctively American approaches. The collection is characterized by a rich and 
diverse set of perspectives and experiences that, despite their differences, share a 
distinctive spirit and direction -- a more humane, creative, and effective relationship 
between those involved in technology’s design and use, and between technology 
and the human activities that motivate the technology. 


Contents: L. Suchman, Foreword. Part |: Context. E. Bravo, The Hazards of Leaving Out the Users. 
F. Emspak, Workers, Unions, and New Technology. J. Greenbaum, A Design of One’s Own: Towards 
Participatory Design in the United Steates. Part Il: Principles and Issues. P. Ehn, Scandinavian Design: 
On Participation and Skill. K Gronbeek, J. Grudin, S. Badker, L. Bannon, Achieving Cooperative 
System Design: Shifting from a Product toa Process Focus. J. Grudin, Obstaclesto Participatory Design 
in Large Product Development Organizations. Part Ill: Approaches to Participatory Design. }. 
Blomberg, J. Giacomi, A. Mosher, P. Swenton-Wall, Ethnographic Field Methods and Their Relation 
to Design. S. Bodker, K. Grabaek, M. Kyng, Cooperative Design: Techniques and Experiences from 
the Scandinavian Scene. K. Holtzblatt, S. jones, Contextual Inquiry: A Participatory Technique for 
System Design. M. Muller, PICTIVE -- Democratizing the Dynamics of the Design Session. C. Allen, 
Reciprocal Evolution: as a Strategy for Integrating Basic Research, Design, and Studies of Work 
Practices. Part IV: Case Studies. E. Mumford, The Participation of Users in Systems Design: An 
Account of the Origin, Evolution and Use of the ETHICS Method. K. Thoresen, Principles in Practice 
-- Two Cases of Situated Participatory Design. J. Greenbaum, K.-H. Madsen, Small Changes: Starting 
a Participatory Design Process by Giving Participants a Voice. 
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COMMUNICATION AT A DISTANCE 
The Influence of Print on 


Sociocultural Organization and Change 
David S. Kaufer and Kathleen M. Carley 
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This book bridges an important gap between two major approaches to mass 
communication -— historical and social scientific. To do so, it employs a theory 
of communication that unifies social, cultural and technological concerns into a 
systematic and formal framework that is then used to examine the impact of 
print within the larger sociocultural context and across multiple historical 
contexts. The authors integrate historical studies and more abstract formal 
representations, achieving a set of logically coherent and well-delimited hypoth- 
eses that invite further exploration, both historically and experimentally. 


A second gap that the book addresses is in the area of formal models of 
communication and diffusion. Such models typically assume a homogeneous 
population and a communication whose message is abstracted from the 
complexities of language processing. In contrast, the model presented in this 
book treats the population as heterogeneous and communications as potentially 
variable in their content as they move across speakers or readers. 


Written to address and overcome many of the disciplinary divisions that have 
prevented the study of print from being approached from the perspective of a 
unified theory, this book employs a focused interdisciplinary position that 
encompasses several domains. It shows the underlying compatibility between 
cognitive and social theory; between the study of language and cognition and 
the study of technology; between the postmodern interest in the instability of 
meaning and the social science interest in the diffusion of information; between 
the effects of technology and issues of cultural homogeneity and heterogenity. 
Overall, this book reveals how small, relatively non-interactive, disciplinary- 
specific conversations about print are usefully conceived of as part of a larger 
interdisciplinary inquiry. 


Contents: Preface and Introduction. Part |: Theory. Written Content as Emergent Phenomena. 
Contexts Sustaining Print Transactions. Communicative Transactions and Their Ecology: Defini- 
tions and Axioms. The Role of Language in the Communicative Transaction. The Dynamics of the 
Communicative Transaction. Part II: App/ications. Print. Professions. Academia. Migration and 
Authority. Afterword. 
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